L1 gene methylation in high-risk human papillomaviruses for the prognosis of cervical intraepithelial neoplasia.
The purpose of this study was to investigate the clinical significance of DNA methylation of the human papillomavirus (HPV) genome as a prognostic biomarker for cervical intraepithelial neoplasia (CIN). Clinical samples (paraffin-embedded tissues obtained by conization/hysterectomy or initial punch biopsy) were collected from patients at the Gynecologic Oncology of the Hyogo Cancer Center with informed consent. We evaluated the methylation status of the L1 gene of the HPV genome by bisulfite sequencing, calculating the methylation ratio (L1MR) as (number of methylated CpGs in the analyzed region of the L1 gene) / (number of all CpGs in the analyzed region of the L1 gene) × 100. The methylation analysis and in situ hybridization were performed with serial tissue-section slices. DNA methylation was observed in the L1 gene, but not in the long control region of HPV-16, -18, or the other high-risk HPV types including HPV-31, -52, and -58. L1MR was associated with the CIN grade; the median L1MR was 2.3%, 11.2%, 35.2%, and 50.0% for CIN1, CIN2, CIN3, and squamous cell carcinoma, respectively. L1MRs also seemed to indicate physical status (integrated or episomal form) of the HPV genome in the host cell. L1MR of the progression group was significantly higher than that of the regression group. L1MR was associated with the CIN grade and indicated the HPV genome status in the host cell: high L1MR indicated HPV genome integration linked to progression from early-stage CINs, whereas low L1MR indicated an episomal HPV genome location in host cells. L1MR may be a prognostic indicator of CIN.